INTRODUCTION {#sec1-1}
============

A large number of studies comparing laparoscopic versus open appendectomy (OA) were conducted since the first report of laparoscopic appendectomy (LA) by Semm in 1983.\[[@ref1]--[@ref6]\] Better access and good visualisation of the peritoneal cavity through small incisions give LA advantage when compared with OA. Accordingly, complicated appendicitis is better managed by LA.\[[@ref7]\] OA for complicated appendicitis, compared with that for uncomplicated appendicitis, requires a larger abdominal incision and longer operating time, giving more surgical stress to the patients. Moreover, the wound is exposed to contaminated fluid which may result in an increased rate of wound infections. Hence, it is logical that LA could have advantages over OA in patients with complicated appendicitis, because LA is associated with less wound surface area exposed to contamination and potentially facilitates direct visualisation during peritoneal lavage.\[[@ref8]\] However, whereas several studies have assessed the role of laparoscopy in complicated appendicitis, the results are controversial.\[[@ref9]--[@ref13]\] Other systematic reviews and meta-analyses have documented advantages of LA in complicated appendicitis.\[[@ref12][@ref14]--[@ref16]\] These benefits of LA, however, still clinically limited or questionable, and consensus concerning the advantages of each procedure when compared with the other has not yet been reached.\[[@ref3][@ref17]--[@ref19]\] Again, the role of LA in the management of complicated appendicitis remains controversial. Moreover, LA when compared with OA needs higher technical demand, longer operative time and is associated with higher incidence of intra-abdominal collections.\[[@ref9][@ref20][@ref21]\]

The aim of this study was to evaluate the difference between LA and OA in management of patients with complicated appendicitis.

MATERIALS AND METHODS {#sec1-2}
=====================

Between September 2006 and September 2009, 954 patients coming to Emergency Unit (Surgical Department, Minia University, Egypt) were treated for acute appendicitis, of which 214 (22.4%) with complicated appendicitis suspected clinically and proved on computer tomography (CT) scan were included in our study. Those with appendiceal masses confirmed on imaging were managed non-operatively and excluded from the study. Complicated appendicitis is defined as acute appendicitis in which perforation or an intra-abdominal abscess is present.\[[@ref22]\] Patients with non-complicated appendicitis, patients with generalised peritonitis, previous history of open abdominal or pelvic operations and patients with medical conditions that precluded them from pneumoperitoneum were excluded from the study. From September 2007 most of patients with appendicitis were treated laparoscopically. While 82 patients underwent OA for complicated appendicitis during the first 12 months, the remaining 132 patients underwent LA thereafter. From the 132 patients who treated laparoscopically, 4 patients were converted to open, 2 patients due to extensive cecal adhesions interfering with mobilisation of the appendix and 2 patients due to extensive friable appendix. Pre-operative single dose of intravenous antibiotics (3rd generation cephalosporins) were given to all patients. Foley′s catheter was used in some patients. In our study we collected the data of those patients retrospectively and compared both groups regarding operating time, length of hospital stay and post-operative complications. In LA group pneumoperitoneum induced by the use of Veress needle. A 3-trocar technique using 5- and 10-mm cannulas was used to perform LA. Mesoappendix was dissected using an electrocautery and stump was controlled using pre-tied suture loops. Appendix was retrieved inside disposable bag to avoid contamination. Peritoneal lavage with warm saline was performed until the drainage fluid became clear and then pelvic drains were placed. OA was performed using a lower midline incision. Post-operative intravenous antibiotics (3^rd^ generation cephalosporins) were given. Analgesics Non-steroidal anti-inflammatory drugs (NSAIDs) were given as intramuscular injection or as a suppository (paracetamol especially in children) to all patients during their hospital stay. Oral intake was started with return of bowel function in both groups. Patients were discharged after adequate oral intake and mobilisation except those with post-operative complications. Oral antibiotics (ciprofloxacin in adults and augmentin in children) and metronidazole were given for 1 week after discharge. The follow up in the outpatient′s clinic was at 1 week, 2 weeks and at 1 month intervals for 6 months according to clinical course of every patient. Patients were instructed to report back immediately for any complication related to the surgery irrespective of the duration of follow-up. Complications recorded were wound infections (purulent discharge from wound), chest infections, intra-abdominal abscess (symptomatic post- operative collection in the peritoneal cavity), ileus (absence of peristaltic activity beyond 48 h), fecal fistula and post-operative hernia (trocar).

Signed consent was obtained from the patients after discussion for them regarding the nature of the surgery, the outcome and the possible complications.

Student′s t-test and chi-square test were used to compare results between groups, using SPSS for Windows version 13 (SPSS, Inc). A two-tailed test with *P* value \< 0.05 was considered to be statistically significant.

RESULTS {#sec1-3}
=======

Between September 2006 and September 2009, 82 patients underwent OA and 132 patients underwent LA during the study period. There were two conversions due to extensive cecal adhesions interfering with mobilisation of the appendix and two due to extensive friable appendix. Patient details and operative outcomes are shown in [Table 1](#T1){ref-type="table"} and post-operative complications are shown in [Table 2](#T2){ref-type="table"}.

###### 

Patient details and operative outcomes
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###### 

Post-operative complications

![](JMAS-9-55-g002)

There were no significant differences between the two groups with respect to mean age, sex and degree of appendicitis. In the OA group, the procedure was able to be completed requiring only spinal anaesthesia in 61 patients (74.4%), while in 21 patients (25.6%) general anaesthesia was needed. LA took longer time to perform (*P* = 0.0002) but was associated with significantly less use of analgesics (*P* \< 0.0001) and shorter hospital stay (*P* \< 0.0001). Return of oral intake was early in LA group (2 days) than OA group (3 days) but the difference was statistically insignificant. The duration of abdominal drainage was significantly shorter in LA than in OA (*P* \< 0.0001). Pus collection in right paracolic gutter, pelvis or both was found in 31 patients with gangrenous appendix and 38 with perforated appendix in LA group, and in 12 patients with gangrenous appendix and 30 with perforated appendix in OA group had associated pus collection. Hence, pus collection that needed a wash was found in 52.3% (n = 69) of patients in LA group and 51.2% (n = 42) in OA group. The incidence of wound infection was lower in LA than in OA (LA, 8.3%; OA, 24.4%; P = 0.0005). All wound infections were at skin level only without wound dehiscence. The four converted patients developed wound infection. All wound infections were managed conservatively with dressings except two patients in LA group and eight in OA group who required secondary suturing. Nine patients in LA (6.8%) and seven patients in OA group (8.5%) developed intra-abdominal abscess (*P* \> 0.05). All those patients were treated successfully with sonographic guided percutaneous drainage. Neither re-exploration nor re-laparoscopy was required for any complication. Post-operative ileus was recorded in two patients in LA group (1.5%) and three patients in OA group (3.6%) that delayed their oral intake, but the difference was statistically insignificant. One patient in OA group had post-operative chest infection that resolved by antibiotics. Overall complications were significantly lower in laparoscopy group. There was no mortality. Post-operative hernia (trocar) occurred in one patient in LA (0.7%). Fecal fistula was present in one patient in OA (1.2%) 4 days after operation, managed conservatively and healed within 2 weeks.

DISCUSSION {#sec1-4}
==========

Complicated appendicitis is associated with a higher risk of post-operative complications and has been considered a relative contraindication for laparoscopy.\[[@ref23]--[@ref25]\] However, this concept has been challenged in some studies which compared surgical outcomes of LA for complicated appendicitis.\[[@ref10][@ref11][@ref13]\]

There is lack of good evidence supporting laparoscopic approach for complicated appendicitis.\[[@ref26]\] Although some studies comparing LA and OA have shown equivalence of the two procedures as regard morbidity and mortality,\[[@ref27]\] most studies reported significant advantages in the laparoscopic group, such as, decreased post-operative pain, rapid recovery, shorter hospital stay,\[[@ref28]--[@ref30]\] availability of inspection of the entire peritoneal cavity, good debridement, adequate irrigation and lavage under direct visualisation, better cosmesis, less immunologic compromise and fewer chest complications.\[[@ref31]\]

A major advantage of LA is the decrease in incidence of wound infections.\[[@ref32]\] In our study, LA group had less post-operative wound infections (8.3%). This may be due to avoiding direct contact with the trocar wounds as the appendix was removed inside a disposable bag and thorough aspiration of the infected fluid through the laparoscopic approach. However, the infection rate was higher in OA (24.4%). This may be due to inability to avoid contact of the abdominal incision with both the appendix and infected fluid. Similar results were demonstrated in other studies.\[[@ref7][@ref8][@ref15]\]

We reported lower incidence of intra-abdominal abscess in both groups with no statistically significant difference between them. This lower incidence may be attributed to sufficient pre-operative resuscitation, appropriate peri-operative antibiotics and use of standardised surgical techniques. These results were similar to those reported by Temple *et al*., Krukowski *et al*. and Reid *et al*.\[[@ref33]--[@ref35]\] when they studied OA and also those reported by Alvarez and Voitk\[[@ref36]\] who insisted on the importance of a standardised technique to reduce the incidence of intra- abdominal abscess when they studied LA.

Many studies reported reduced analgesic requirements and decreased post-operative pain in LA.\[[@ref7][@ref8][@ref28][@ref29][@ref37]\] This agrees with the current study where significantly less analgesic use was required in LA when compared with OA (*P* \< 0.0001).

The operating time in this study was longer in LA than in OA which may be due to time consumed for peritoneal lavage and tying of base. Longer operating time of LA when compared with OA was also reported in many studies.\[[@ref12][@ref14]--[@ref16][@ref23]--[@ref40]\] However, Yau *et al*.\[[@ref26]\] reported shorter operative time in LA and attributed this to longer time taken in OA to extend small grid-iron incision and close it.

Duration of drainage and hospital stay was significantly shorter in LA than in OA. These results was comparable to many previous studies.\[[@ref12][@ref14]--[@ref16][@ref23][@ref28][@ref29][@ref38]--[@ref41]\] Additionally, there was earlier return of oral intake in LA than in OA but statistically insignificant as reported by Fukami *et al*. and Garg *et al*.\[[@ref7][@ref8]\]

There was no significant statistical difference between the two groups as regard post-operative ileus and chest infection agreeing with Garg *et al*.,\[[@ref7]\] fecal fistula agreeing with Ball *et al*.,\[[@ref42]\] and post-operative hernia agreeing with Fukami *et al*.\[[@ref8]\] No mortality was recorded in our study.

In conclusion, our study demonstrated that treatment of complicated appendicitis laparoscopically is feasible, safe and can offer a low incidence of infectious complications, less post-operative pain, rapid recovery and better cosmesis on the expense of longer operating time than OA. We recommend that LA should be the initial choice for all patients with complicated appendicitis.
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